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The present invention relates to a gene derived from Pseudomonas chlororaphis B23 strain which 
encodes a polypeptide having nitrile hydratase activity being capable of hydrating nitriles to amides. The 
invention also relates to a recombinant DNA containing the gene, and a transformant transformed with tf 
recombinant DNA. The present invention further relates to a method of producing nitrile hydratase using 
the transformant and of amides using nitrile hydratase. 
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(57) Abstract: 

FIELD: biotechnology, genetic 

engineering. SUBSTANCE: DNA fragment 
encoding polypeptide showing nitrile 
hydratase activity is prepared from the 
bacterial cells Pseudomonas chlororaphis 
B23. This nitrile hydratase shows capability 
to hydrate nitriles to amides. Recombinant 



DNA containing this gene 
formed by transformation 
with recombinant DNA 
Invention involves also a 
hydratase preparing using 
EFFECT: preparing of DNA 
above. 5 cl, 10 dwg 



and transformant 
of strain E. coli 
were prepared, 
method of nitrile 
this transformant. 
fragment indicated 
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H3o6peTeHne othocmtch k reHy, Koropbifi 
nonyMeH H3 Rseudomonas chlororaphis B23 m 
KOTopbi^ KOflnpyeT nonnnenT^A, o6naAa»omntf 
aKTMBHocTbio HMTpunrMApaTa3bi, 
mApaTnpyiomefi Hwpunbi b aMWAbJ. 
H3o6peTeHwe othocmtch k peKOM6uHaHTHotf 
flHK, coAepwamefi reH, h TpancxJxDpMaHTy, 

TpaHCXfcopMHpOBaHHOMy 3TOfi peKOM6MHaHTHOil 

flHK. H3o6peTeHne othocmtch, Kpowie Toro, k 
cnoco6y nonyHeHMR HWTpwi . rnApaTa3bi, 
ncnonb3ya TpaHC<J>opMaHT, h aMHAOB, 
Mcno/ib3yn hmtpmti niApaTa3y. 

HMTpnnrnApaTa3a unw HHTpnna3a M3BecTHa 
K3K c^epMeHT, KOTOpbift rviApaTwpyeT HWTpwibi b 
aMUflbi. MnKpoopraHM3Mbi, KOTopbie 

npoflyuupyioT Hmpun ruApaTasy, BtcnjonaioT Te, 
KOTopwe npnHaAne>KaT pofly Bacillus, poAy 
Bacteridium poAy Micrococcus m poAy 
Brcvibacterium (cm. JP-B-62-21517/1989, 
naTem- CLUA N 4001081), poAy Coryhebacterium 
M poAy Vocardia (cm. JP-B-56-1 7918/1 989, 
naTem CLUA 4248968), poAy Pseudomonas 
(cm.JP B-59-37951/1984, naTem CLUA 
4637982), poAy Rhodococcus, poAy 
Arthrobacter m poAy Microbacterlum (cm, 
JP-A-61 -162193/1986, En-A-0188316) M 
Rhodococcus rhodochroous (cm. 

jp.A-2-470/1990, Eri-A-0307928). 

HnTpnnrviApaTa3a ncnonb30Ba/iacb Ann 
rnApaTai4MM HWTpyinoB b aMUAbi. 
KoHCTpynpy-roTcq MHKpoopraHH3Mbi, 
coAep>Kaii^ne HecKoribKO Komii* peK0M6nHanTHoii 
flHK, KOAnpyromew HUTpwirnApaTasy, c 
Mcnojib30BaHMeM npvieMOB peKOM6nHaHTHofi 
flHK. PeKOMBwHaHT npOAyu,npyeT sHanHTenbHbie 
ypoBHn HHTpnnrnApaTa3bi no cpaBHeHHio c 
n3eecTHbiMM npneMaMM. 

npeAno>KeH paHee reH, nonyneHHbiPi M3 
Rhodococcus BUAa N-774 (FERM BP-1936), 
KOTopbm Taiwe KOA^pyeT nonwnenTMA. 
o6naAaK)mnfi aKTMBHocTbro HMTpnnrnApaTa3bi 
(JP-A-2-1 19778/1988). HanpoTWB, B 

COOTBeTCTBUM C HaCTO^U^MM M3o6peTeHneM 
ncnonb3y»oT reH, nonyHeHHbiii M3 Pseudomonas 
chlororaphis B23, onwcaHHbitf b naTeHTe CLUA N 
4637982 AHA npoAyuupoBaHWH 
HUTpunrnApaiasbi. BbiAe/ieH reH, KOA^pyiomMW 
HHTpnnrnApaTa3y, BCTasun reH b 
COOTBeTCTByKDU^MM BeKTop nna3MHAbi n 
TpaHccJjopMnpoBan cooTBeTCTByiomero xo3«MHa 
3tom peKOM6nHaHTHOM nna3MMAovi, nonyMan 

TaKMM 06pa30M TpaHCCf)OpMaHT. 

npoAymipywiAMii HMTpvinrMApaTa3y. 

H306peTeHMe OTHOCMTCfl K 

1) reHy. KOAnpywmeMy nonnnenTMA, 
KOTopbiPi oGnaAaeT aiauBHOCTbio 

HHTpnnrnApaTa3bi m KOTopbitf 

coAepJKMT a-cy66noK co cnep^\oii\eC\ 
aMMHOKUcnoTHOM nocneAOBaTenbHocrbio: 



LysAspGlyThrA75 
la 

GlyTyrThrGlyPBS 

ro 



AlaCysAlaGlnPso 
he 

GlnGlyGluTyrlso 
le 



MetSerThrSerlte 

e 

ProSerThrProGi5 
iy 

LeuPheGlnValLZ5 
eu 

MeProGluGlyT35 
x r 

GlnLeuMetAlaH45 
is 

AsnGlyAlaArgV5S 

al 

ValAspProGlnP6 5 

Tie 



SerThrThrAlaTio 

hr 

GluArgAlaTrpAzo 

la 

LysSerLysGluL30 

eu 

ValGluGlnLeuTio 

hr 

AspTrpSerProGs o 

lu 

ValAlaLysAlaTeo 

rp 

ArgAlaLeuLeuL 70 



ValAlal_euGluA95 ThrProGlyValioo AsnVallleVal 

sp Lys 

115 SerLeuCysSenio ThrAsnTrpProiis 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Cys Val 
GluTrpTyrLysizs . 

Gly 

ArgLeuValArgi35 

Glu 

ArgGluLeuGlyiiB 

Thr 

ThrVatlleLysi55 

Val 

GluSerArgTyri65 

Leu 

ProGluGlySeri75 

Glu 

GinLeuGlnGlni85 

Leu 

LeulleGlyVati95 

Ala 



Cys 

LeuGlyLeuProizo 

Pro 

PheGluPheArgi30 
Ala 

GlyArgThrValiao 
Leu 

GluLeuProSeriso 

Asp 

TrpAspThrSenso 

Ala 

ValLeuProGlni70 

Arg 

HisMetSerGluiso 

Glu 

ValThrLysAspiso 

Val 

LeuProArgValzoo 
Gly 

w p -cy6"beAHHMuy co cneAyKDmefi 
aMMHOKMcnoTHOM noc/ieAOBaTeribHOCTbio 
MelAspGlyPheHis AspLeuGlyGlyPio 

s he 

ValProHisThrl20 

le 

LysGlnValPheL30 
ys 

LeuAlaTyrSerLio 

eu 

AspGlnLeuLysLso 
ys 

ValArgHisAlaVeo 

al 

ArgGlnHisValG70 
iy 

ArgTyrllelleAso 

la 

VatGluThrGlyVBO 

al 

LeuAspGlnAlaioo 

Leu 

LeuAlaAsnProiio 

Ala 

ProAlalleThnzo 

Gly 

ValGlyAspArgi30 

Val 

TyrValAlaGlyi-ao 

His 

lArgGlyiso GluGlyValVal 

Lys 

o GlnTrpProPhei65 

u Pro 

GlyAspLeuSeri75 

Ala 

TyrHisValGluiss 

Phe 

TrpGlyAspAlai95 

. Ala 



GlnGlyPheGlyLi5 
ys 

AsnSerLeuSerTz 5 
yr 

GlnAspTrpGluH3 5 
is 

MetPheValGtyVas 

al 

PheSerValAspGss 

lu 

GluArgLeu AspVB 5 

al 

ThrGlnTyrTyrG75 
lu 

ThrAlaThrLeuL85 

eu 

HeThrGlnAlaGss 

lu 

GlySerHisPheios 

Lys 

HisAlaThrGlyiis 

Arg 

ArgProProPheiZ5 

Glu 

ValValArgAspi35 

Glu 

HeArgMetProi45TyrVa 

Ala 

155 HisArgThrSeris 

Leu Gl 

AspAlaileGlyi70 

His 

AlaHisGlnProiso 
Thr 

ArgValLysAspiso 
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AspAspGtyTy rz o o ValValAspLeuz o 5 
Val Phe 
GluSerTyrLeuzio LysAlaProGly2i5 

Asp 

GlnAlaValAsnzzo 

Ala 

2) reHy, onwcaHHOMy 8 (1). 
KOAwpyrameMy a- m p -cy66noKy, coAepwameMy 
KOflvipy»oi4y»o <x- cy66jiOK 

nocneflOBaiejibHOdbK) 

15 30 45 

ATGAGTACATCTATTTCCACGACTGCGAC 
ACCTTCGACACCCGGC 
60 75 90 

GAGAGGGCATGGGCCTTGTTTCAAGTGC 
TCAAGAGCAAGGAACTC 
105 120 135 

ATCCCAGAGGGCTATGTCGAGCAGCTCA 
CTCAATTGATGGCCCAT 
150 165 180 

GACTGGAGCCCGGAGAACGGCGCTCGC 
GTGGTCGCCAAGGCATGG 
195 210 225 

GTCGATCCGCAGTTCCGGGCGCTGCTGC 
TCAAGGACGGAACAGCC 
240 255 270 . 

GCTTGCGCGCAGTTCGGCTACACCGGCC 
CACAAGGCGAATACATC 
285 300 315 

GTCGCCCTGGAAGATACACCGGGGGTGA 
AGAACGTCATCGTCTGC 
330 345 360 

AGCCTGTGCTCCTGCACCAACTGGCCGG 
TCCTCGGCCTGCCGCCC 
375 390 405 

GAGTGGTACAAGGGCTTTGAGTTTCGTG 
CGCGCCTGGTCCGGGAG 
420 435 450 

GGGCGCACCGTACTGCGCGAGCTGGGG 
ACGGAGTTGCCGAGCGAC 
465 480 495 

ACGGTCATCAAAGTCTGGGATACCAGCG 
CCGAAAGCCGTTACCTG 
510 525 540 

GTGTTGCCGCAAAGGCCTGAAGGCTCTG 
AGCACATGAGTGAAGAA 
555 570 585 

CAGCTTCAACAGCTGGTGACCAAAGACG 
TGCTGATTGGCGTCGCC 
600 

CTGCCACGCGTTGGC 
u nocneAoaaTenbHOcrb, 
KOflupyramyio p-cy6-beAMHMU,y: 
15 30 45 

ATGGATGGCTTTCACGATCTCGGCGGTTT 
CCAAGGCTTTGGCAAA 
65 75 90 

GTGCCGCACACCATCAACAGCCTCAGCT 
ACAAACAGGTTTTCAAG 
105 120 135 

CAGGACTGGGAACACCTGGCCTATAGCT 
TGATGTTTGTCGGCGTT 
150 165 180 

GACCAATTGAAAAAGTTCAGCGTGGACGA 
AGTGCGTCATGCCGTC 
195 210 225 

GAACGCCTGGACGTTCGCCAGCATGTCG 
GCACCCAGTACTACGAA 
240 255 270 

CGCTACATCATCGCGACCGCCACGCTGC 
TGGTGGAAACGGGCGTT 
285 300 315 

ATCACCCAGGCGGAGCTCGATCAGGCAT 
TGGGTTCCCACTTCAAG 
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330 345 360 

CTGGCGAACCCCGCCCATGCGACAGGTC 
GCCCGGCGATCACCGGC 
375 390 405 

AGGCCGCCCTTCGAAGTGGGCGATCGGG 
TTGTGGTTCGAGACGAA 
420 435 450 

TATGTGGCGGGGCATATCCGCATGCCGG 
CCTACGTGCGCGGTAAG 
465 480 495 

GAAGGCGTGGTCCTGCACCGCACCTCAG 
AGCAGTGGCCCTTCCCC 
510 525 540 

GACGCCATTGGCCACGGCGACTTGAGCG 
CAGCCCATCAGCCTACC 
555 570 585 

TACCACGTCGAGTTTCGCGTGAAAGATCT 
ATGGGGTGACGCGGCA 
600 615 630 

GATGACGGTTACGTCGTGGTCGATCTTTT 
CGAAAGCTACTTGGAT 
645 660 

AAGGCCCCCGGTGCCCAAGCGGTGAACG 

CA 

3) peKOM6nHaHTHOM AHK, coAepwamei* 
Beicrop, BKnjoMaKmjMM reH, oni/icaHHbifi B [1] win 
[2]; 4) TpaHccJ)opMaHTy ( TpaHccpopMnposaHHOMy 
peKOM6uHaHTHOfi flHK, onucaHHoPi b [3] ; 5) 
cnoco6y npOAyuupOBam/m HHTpnnrnApaTa3bi ( 

KOTOpbIM COAep>KMT KyjlbTMBMDOBaHMe 

TpaHccfcjopwiaHTa, m BbiAeneHMe 

HHTpnnrnApaia3bi M3 KynbTypw; 6) cnoco6y 
npoAyi^^poBaHun aMMAOB. KoropbiM coAep>KMT 
ruApaTuposaHne HUTpunoB, Mcnonb3yH 
HHTpnnrnAPaTa3y, c qenbio nonyneHun aMMAOB, 
7) cnocooy nonyMeHHn aMUAOB, KOTopbifi 
coAepacMT KynbTUBMpoBaHne TpaHcqtopiviaHTa m 
rHAPaTupoBaHne HMTpunoB, ncnorib3yn 
nonyneHHyK) b pe3ynbTaTe KyribTypy 
M3onnpoBaHHbtx 6aKTepna^bHbix ktibtok, 

06pa60TaHHblX MM, MJ1M <$MKCMpOBaHHWM MX 

MaTepwanoM. mto6w nonyHMTb aMMAbi. 

H30rmU,MH M OMMCTKa HMTpMfirMApaTa3bl M 

MacTMMHbiM aHanM3 noaneAOBaienbHocTM 
aMMHOKMcnoT HMTpnnrMApaTa3W. 

HMTpMnrMApaTa3y M3o/iMpy»oT m noABepraioT 
oMMCTKe M3 Psudomonas chlororaphis B 23 n 
pa3AenaiOT Me>KAy a m p cy66noKaMM, 
Mcnonbsyn >KXBfl (>km akoct Ky kd xpoMaTorpac^Mio 
noA BbicoKUM AasneHMewi). OnpeAenaiOT nacrb 
aMMHOKMCJlOTHOM nocneAQBaTenbHocTM 
cy6GnoKaMM (cjwr. 1 ). 

HonyMeHMe flHK-30HAa Ana reHa 
HMTpnnriiApaTa3 bi . 

flHK-30HA nonyMajOT M3 ujTaMMa J M105/py 
V K121 (FERM BP-1937), KaK sto oriMcaHO B 
JP-A-2-1 19778/1990, 6naroAapa bwcokom 

CTeneHM rOMOflOrMMHOCTM B aMMHOKMCHOTHOfi 

nocneAOBaTenbHOCTM Me«fly p-cy66JiOKOM 
HMTpMnrnApaTa3bi Rhodococcus BMAa N-744, 

OnMCaHHbIM B BblLUeynOMHHyTOfi flnOHCKOM 

TocyAapcTBeHHOM naTeHTHOM TaseTe, m 
cooTBBTCTByKJU^MM p-cy66noKOM Pseudomonas 
chlororahis B23. nna3MMAy PyVK121, 
coAep>Kainyio reH HMTpnnrMApaTa3bi, 
nojiyneHHbiM M3 Rhodococcus bmab N-744, 
npMroTaBfiMBaioT ms Kynbrypw JM105/pWK121 , 
flHK pYVK121 nepeBapMBatoT npM noMOU^M 
cfcepMemoB Sph I m Sal I. OparMeHT Sph l-Sal 
I coAep>KMT reH h m t pM/i rvi Apa Ta sw (t£wr. 2-5) 
Rhodococcus BMAa N-744. flHK-^parMeHT 
weTOT paAnon30TonoM, MTo6bi nonyHMTb 30HA> 

06Hapy>KeHMe AHK-cenweHTa, coAepjKaatero 
reH HMTpunrMApaiasbi M3 xpoMOCOMbi 
Pseurdomonas chlororaphis B 23. 
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XpoMOcoMHyK) flHK nonynafOT H3 Ky/ibTypw 
Pseudomonas chlororaphis B23. XpoMOCOMHyjo 
flHK nepesapMBawT cfcepMeHTaMW pecTpnKU.un w 
noABepraioT rvj6pMAH3au,MH c 30haom, 
onucaHHbiM b [2], ncnonb3yn npoueflypy 
rn6pnflnaai;MM CayTepHa (CayTepH, 3.M, J Mol. 
Biol, t.98, c. 503 (1975). ("IpoceMBaJOT ABa 
flHK-c£parMeHTbi pa3nnHHOM AnwHbi. 

KoHCTpyKi^MR peKOM6nHaHTHoti nna3MHAbi. 
PeKOM6nHaHTHyio nna3MHAy KOHCTpynpyiof npn 

nOMOU^M BCT3BKM tfcpafMeHTa XpOMOCOMHOM 

flHK, nonyneHHofi b [3], b Beiaop nna3MUAbi. 

TpaHcxpopMai^Mfl m npoceMBaHne 
TpaHc4)opMahrra, coAepwamero 
peKOMOMHaHTHyio n/iasMMAy. TpaHC<£opMaHTbi 
nonyMatOT c ucnanb30BaHne M3BecTHofi 
peKOM6nHaHTHofl n/ia3MMAbi. TpaHexfjopMaHT, 
coAepwaiMMfi peKOM6wHaHTHyio nna3MHAy. 
noABepraior ceneicu,nn c Mcnonb30BaHneM 
30HAa, onwcaHHoro b . [2], b cooiBeTCTBun c 
ripcmeAypoft rn6pnAM3aqnn kohohmm (P.Bpioc 
yoniiec m AP- NUC/ Aci. Res, t.9, c.879 
(1981)). Kpowie Toro, npucyTCTBue rena 
HHTpnnrnApaTa3bi b peKOM6wHaHTHow nna3MHAe 
noATBep>KAa»oT npn noMomn npou,eAypbi 
rn6pnAM3aunM CayTepHa, OroopaHHbie TaiMM 
o6pa30M ana3MMAbi o6o3HanaioT pPCN1 n 
pPCN3. 

6) H3onnu,nn m ohhctio flHK-nnasMHAbi, h 
KOHCTpyKL^MH KapTbi pecTpuKL^kin. flHK nna3MHA 
pPCN1 m pPCN3, M3onnpyK)T n noABepratoT 
OMUCTKe. KoHCTpynpyioT KapTy pecTpwcuuM flHK 
(c£Mr.6) t mo6bi onpeAennTb o6nacTb, 
coAep)KaiAyio reH HMTpnnrnApaTa3bi. 

7) AHarms. flHK-nocneAOBaTenbHOc™. 
flono/iHMTeribHbiM cerMem- BCTaB/ieHHorb 
flHK-cfcpanvieHTa b pPCN1 m pPCN3 
pacmennniOT c ncnonb30BaHMeM 
cxDOTBeTCTByjoiAero . cfcepMema pecTpwajuH. 
BcTaBneHHbiM flHK-cfcparMeHT 3aTeM 
iicnojib3ytoT Ann aHaxiM3a nocneAOBaTenbHocTb. 
HyKJieoTHAHaa nocneAOBaTenbHocTb 
flHK-4>parMeHTa (<J>w\7-10) noKa3biBaeT, mto 
OHa coAepJKMT nocneAOBaTenbHocTb, 
nonyMeHHyio H3 aMHHOKHcnoTHofi 
nocneAOBaTe/ibHOCTH, KaK 3TO onucaHO b (1). 

8) BdaBKa flHK-cfcparMeHTa b BeKTop 
3Kcnpeccnn v\ TpaHcc^opMai^nn. flHK-c£parMeHT 
oTceKajor ot pPCN1 m pPCN3, ncnonb3y»OT 
cooTBeTCTBy»oiAne (fcepMeHTbi pecTpWKU,nH. 3th 
ABa cpparwieHTa noABepraioT nnrau,MM m 
BCTaBJiflMDT b Beiaop aKcnpeccnn pVC19. 3Ty 
KOHCTpyKunto ncno/ib3yK)T Ann TpaHccfropMau.HM 
E.coji JM105 (AMepujOM) n 3tot TpaHCC^opMaHT 
o6o3HaHa»OT nepe3 JM105/pPCN4. 

9) ("IpoAyUHpOBaHne HUTpunrMApaTasbi c 
ncnonb30BaHneM TpaHccpopMaHTa h 
npeBpaLAeHne HUTpunoB b aMUAbi. 
KynbTMBUpyjOT TpaHC0opMaHT. onncaHHbiM b (8). 
Ba»crepnanbHbie KneTKM cMetunBaiOT c 
HUTpunaMU, cy6cTpaTOM HHTpnnrnApaTa3bi n 
nonynatOT aMMAbi. 

Pseudomonas chlororaphis B23 CAaH Ha 
xpaHeHne b HccneAOBaTeribCKMPi MHCTHTyT 
cfcepMeHTauMM. AreHcTBO no npoMbiwneHHofi 
HayKe m TexHonorvw, m eMy npucBoeH tUHcfcp 
xpaHeHUH FEPM BP-187. TpaHC<£opMaHT 
JM105/pPCN4 CAaH Ha xpaneHne b tot we 
nHCTMTyT m eiviy npucBoeH iuvic|)p xpaHeHun 
FERM BR-2779. 

JlfOOOM BeKTOp. BKniOHaKDlAMM eeKTop 

nna3MMAbi (HanpMMep. pAT 153, pMP9, pHC624, 
pKC7, w t.a ), BeKTop cf)ara (Hanpi/iwiep, \ gt II 
(Tono6o), MapoH 4A (AMepiuaM) n t,a.) mojkho 

MCnonb30BaTb B COOTBeTCTBMH C HaCTOHtAUM 



M3o6peTeHneM . OepMeHTbi, KOTopbie moxho npn 

3TOM MCnOflb30BaTb BKHJOMaiOT Sph I, Sal I, 
Sac, Bam, HI, EcoRI, Pst I m t.a, KOTopwe 
npon3BOA«TCH npoMbiiuneHHocTbto (cfwpMa 
TaKapa UJy3o). CaMbix pa3HOo6pa3Ht>ix xo3«eB 
5 mo>kho ncnonb30BaTb Ann TpaHafcopMaLiuM, 
HanpMMep, E.coli, JM105 n TGI (ho. mmh He 
MCMepnbJBaeTcn Becb cnncoK). KynbTypHort 
cpeAoPi Ann TpaHccpopwaHTa Mo>KeT 6biTb 
rno6an cpeAa, KOTOpyw b o6iAeM cnyMae 
10 ncnonb3yK)T Ann stmx uenefi. 

npeBpauneHne HmpunoB b awnAbi 
ocyu4ecTBnnK)T c ncnonb30BaHneM 
HMTpnnrviAPaTa3bi, HeowniAeHHOM 
HMTpkinrMApaTa3bi, KynbTypw TpaHO0opMaHTa, 
H3onnpoBaHHbix 6aKTepnanbHbix xneTOK nnn mx 
15 o6pa6oTaHHoro MaTepnana m T.n., nonyMeHHbix 
M3 KyribTypbi TpaHc4>opwaHTa. 

CooTBeTCTByKDiAne HMTpunu HacTonmero 
n3o6peTeHnn BKnionaioT Te, KOTopwe coAepMcaT 
2-4 aTowia yrnepoAa, Taxwe, xaK ai^eTOHHTpmi, 
nponnoHMTpnn, aKpvirioHVTTpwn, 
20 MeTaKpunoHMTpvin, H-6yTMpoHMTpnji n 
n3o6yTnnoHMTpnn, npuMeM aKpunoHHTpvin 
nBnneTcn npeAnoHTMTenbHbiM. 

Ha 4>vir.1 noKa3aHa N-TepMMHajibHan 
aMUHOKMcnoTHan nocneAOBaTenbHocTb ct- 
n p -cy66noKOB HMTpw/irnApaTasbi, no/iyneHHOM 
c Mcnonb30BaHneM Pseudomonas chlororaphis B 
23; Ha cf>nr.2-5 - flHK-nocjieAOBaTe/ibHOCTb reHa 
HMTpnnrwApaTa3bi Rhodococcus BkiAbi N-774, 
Mcno/ib30BaHHan b KanecTBe flH-30HAa; Ha 
(4)Mr.6 - HaCTMMHbie KapTW pecTpMKU,M« 
3Q peKOM6MHaHTHbix nna3MMA, pPCN1, pPCN3 m 
ppCN4; Ha c[)Mr. 7-10. - HyxneoTMAHan 
nocneAOBaTenbHocTb flHK-BCTaBKH b pPCN3, 
nonyneHHan 113 B23, m BbiAeneHHan 
aMMHOKMcnoTHaa nocneAOBaTenbHocTb. 

B COOTBeTCTBHH c HacTonuiMM 
35 n3o6peTeHneM npeAnaraercn aMUHOKMcnoTHan 
nocneAOBaTenbHocTb m Hy KneoTMAH an 
nocneAOBaTenbHocTb a- m p -cy66noKOB 
HMTpun- rnApaTa3bi, nonyneHbi M3 Pseudomonas 
chlororaphis B23. TeH, KOAnpy»oiiJinvi 
HHTpnnrnAPaTa3y, BCTaBnnioT b Beiaop 
40 sKcnpeccnn, a peKOM6i/iHaHTHbifi Beiaop 
ncnonb3yK)T Ann TpaHct^pMaunn. 
TpaHccfc>opMaHT coa©P>kht HecKonbKO Konnw reHa 
m npoAyi^npyeT Gonee BbicoKkie KOHi^eHTpai^nn 
HMTpnnrnApaTa3bi no cpaBHeHMK) c M3BecTHbiMM, 
45 ncnonb3yeMbiMn Ann stux . u,enetf, 
MMKpoopraHH3MaMH. 

H3o6peTeHne onucaHO noApo^HO b 
npuBOAHOM HM)Ke npMMepe. B stom npMMepe 
ncnonb3yioT cneAy^iMwe coKpau4eHMn. 

TE: Tpuc-HCI (10 mM, pH 7,8), OflTK (1 mM, 
50 pH8,0) 

TNE: Tpuc-HCI (50 mM, pH 8,0), SflTK (1 
MM, pH 8,0), NaCI (50 mM) 

TE: Tpuc-HCl (50 mM, pH 8,0), 3flTK (5 mM, 
pH 8.0), caxapo3a (35 mM) 

CpeAa 2 XYT: 1,6% TpunTOH, 1,0% 3XCTpa»a 
55 Apo)K>KeM, 0,5% NaCI 

1 . H3onnu,nn n ommctk3 HHTpnnrnApaTa3bi m 
aHanns aMUHOKUcnoTHoCH nocneAOBaTenbHocTM 
nacTM HkiTpnnrnApaTa3bi Pseudomonas 
chlororaphis B23 KynbTHBupoBann b cpeAe (10 
r/n caxapo3bi, 4 r/n MeTaKpunaMMAa, 0,5 r/n 
60 KH 2 P0 4 , 0,5 r/n K 2 HP0 4l 0,5 r/n MgS0 4 .7H20, 
0,01 r/n FeS0 4 .7H 2 0, pH 7,0) npn 25°C B 
TeneHvie 28 h. BaKTepnanbHbie KneTKM 
co6Mpann. 100 r GaKTepnanbHbix KneTOK 
pa3pyujann m 4)paKU,noHkipOBanw npw noMOU4M 
cynb4«Ta aMMOHvin. npo6y noAseprann 
Anannsy n A^ann3aT noAaeprann 
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ijeHTpncpyrnpoBaHnio. BepxHnfl cnon yAanann n 
sarpyacann Ha xpoMaTorpacfcnMecKyio KonoHHy 
AEAE-CecfeaALjen, Otann-Cecpaposa KJ1-45, 
0eHnn-Ce0apo3a KTi-4E n Ce4>aAeKc-f~-150. 
AKTMBHbie 4>paicunM co6npann n noABeprann 
Anannsy. flnann3aT, coAepwamnPi cJ^pMem, 
3arpy>Kann Ha KonoHHy BbjcoKOscfxfceKTnBHon 
)kmakoctho^ xpoMaTorpaqbnn, ncnonb3yfl 
o6pai4eHHO-4)a30ByK) KonoHHy (CeHiuy MaK 
BP-304-1251, CeHiuy KaraKy) n nonynann ABa 
cy66noKa (a n p) , N-TepMMHanbHyio 
aMMHOKUcnoTHyK) nocneAOBaTeribHOCTb a- 
n p -cy66noKOB onpeAenann c wcnojib30BaHneM 
aHann3aTopa aMMHOKMcnoTHbix 
nocneAOBaTenbHocTePi (0npMbi AnnnaneA 
BnocncTeM3, MoAe/in 4 70 A), N-TepMUHanbHbie 
awinHOKucnoTHbie nocneAOBaTenbHoc™ a - 
n p -cy66noKOB npneeAeHbi Ha <t>w\1. 

2. nonyneHne flHK-30HAa Ann re Ha 
HHTpnnruApaTa3bi E.coli JM105, coAep^amyK) 
pYVK121 (FERM BP-1927), KyribTMBupoBann b 
100 Mil cpeAbi 2 x YJ, coAepwame* 50 yi r/win 
aMnnqnnnnHa, npn 30°C b TeMeHne homm (12 
h). BaKTepnanbHbie icneTKH coonpann n b uneTKM 
Ao6aBnann TNE. CycneH3MK> KneTOK 3aTewi 
noABeprann ijeHTpncfcyrnpoBannK). B Ta6neTKy 
Ao6aBnnnn 8 Mn STEn 10. Mr nn30i^MMa. CMecb 
HHKy6npoBann npn 0°C b TeneHne 5 muh, 3aTeM 
Ao6aBJiHJii4 4 Mil 0,25 M 3ATK. flanee, 
Ao6aBiiflrm b cwiecb npn KOMHaTHOtf 
TeMnepaType 2 Mn 10% flCH )AOAeLi,nn 
cynbcJ)aTa HaTpna nep. . ) m 5 mji 5M NaCl. 
nonyHeHHyio b pe3yribTaTe CMecb BbiAepwMBann 
npn 0-4 °C b TeneHne 3 h, a 3aTeM noABeprann 
ynbTpaueHTpn4>yrvipOBaHHK). B BepxHntf cnon 
Ao6aBnann 1/2 oo^beMa 30% nEI~ 6000. CMecb 
BbiAepwnBann npn 0-4 °C b TeneHne hohm (12 
h) n noABeprann qeHTpncfjyrnpoBaHWO. B 
Ta6neTKy Ao6aBnnnn TNE, HTo6bi nonyMnTb 
o6-beM 7,5 Mn. a saieM b cycneH3wo AoSaBJiRnn 
CSCI. CMecb noABeprann qeHTpnc^yrnpoBaHnio, 
MTp6bi yAannTb npoTenHbi. Ranee b sepxHnn 
cnon Ao6aBJiflnn 300-500 Mr/MJi 6poMHAa 
STnAna. Cwiecb nepeHocnnn b npo6npKy Ana 
ijeHTpncfcyrnpoBaHvm. flpo6npKy 3ananBann, a 
3aTeM noABeprann ynbTpai^eHTpuc^ympoBaHHto, 
AHK sKCTparnpoBann, ncnonb3ya 
nepucTanbTHHecKkiti Hacoc. B SKcrpaKT, mo6bi 
yAannTb 6poMMA smAnfl, Ao6aBn«nn HecKonbKO 
6ojibUje, neM paBHoe KonnMecTBO 
n3onponnnoBoro cnnpTa, HacwmeHHoro BOAon. 
dpo6y noABeprann Auanw3y npoTHB TE. 
nonynann npMMepHO 3 Mn oMMii^eHHoPi 
pYVK121. 

pWK121 AHK nepeBapnBann cfcepMeHTawiH 
Sph I 14 Sal I, nonyMaa b pe3ynbTaTe 
AHK-tfcparMeHT b 2,07 ko (KnnoocHOBaHnn - 
nep.), coAep^au^Mi^ reH HHTpnnrnApaTa3bi, 
nonyneHHbiPi u Rpodocxxx;us BMAa N-774. 
0parMeHT MeTkinn paAHOM30TonoM 32 P, MTo6bi 
nonyHMTb 30HA. HyKneaTMAHaw 
noc/ieAOBaTenbHocTb soHAa npnBeAeHa 
cJwr.2-5. 

3. nonyMeHwe flHK-c^parMeHTa, 

coAep>KaLuero reHHMTpn/i rnAPaTa3bi 
xpoMOCOMbi. Pseudomonas chlororaphis B23 
KyribTMBnpoBann b 100 Mn cpeAbi, onwcaHHOM 
[1]. EaKTepnaribHbie KneTKM co6npann n 
Ta6neTKy npOMbiaanvi npn noMOiMM TNE. 3aTeM 
Ta6neTKy cycneHAnpoBann b 10 mji TE. B 
cycneH3Mio Ao6aannnn 4 Mn 0.25M OflTK, 10-20 
Mr nn303MMa, 10-20 mji axpoMonpoTea3bi n 10 
Mn 10% flCH. CycneH3HK> nHKy6npoBajiw npw 
37 oq B TeneHne 3 m. B cycneH3HK? Ao6aBnann 
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15 Mn <$eHOJia. CMecb WHKy6npoBajin npw 
KOMHaTHOii TeMnepaType 60°C b TeMeHne 15 
muh, a 3aTeM qeHTpnc^ympoBann. B 15 mji 
BepxHero cmon Ao6aBJiRnn 0,7 mji 2.5M aueTaTa 

HaTpMfl M A^3TMnOBblft npOCTOV^ 3Cf)Mp, CMecb 

u,eHTpnc|)yrvipoBajiM. BepxHMfi cnoPi 

c6pacb!Bann. B hh>khm« enow Ao6aannnn ABa 
o6"beMa 3TaHOJia n AHK yAannnn cTeKnnHHbiM 
crep>KHeM. flHK npoMbiBann b Te^eHne 5 mmh 
npn noMomn CMecn TE : 3TaHon 2:8, 1:9n 0:10 
(o/o). AHK 3aTeM CHOBa cycneHAnpoBann b 2-4 
Mn TE (37°C). 10 yi n CMecn PHa3bi A n 
T 1 AoSaBJiHJin b cycneH3MK) CMecb 

MHKy6MpoBann npn 37 °C. B CMecb Ao6aBnjmn 
paBHoe KonwHecTBO c{)eHoria, a 3aTeM 
noABeprann i^eHTpnc^yrnpoBaHMK). B 2-4 Mn 
BepxHero cnon Ao6aanHnM 6onbLue, MeM paBHoe 
KonnnecTBO npocToro scfcMpa. CMecb 
noABeprann i^eHTpn4>yrnpoBaHHK). Hocne 
LjeHTpncpyrnpoBaHnn BepxHnn cnon 
c6pacbiBann. Hhkhh^ cnon noABeprann 
Anannsy OTHocnTenbHo 2 n TE. coAeprcamero 
He6onbUJoe KonnnecTBO xnopoc^opMa, b 
T eneHne hohm, a 3aTeM A^ann3y OTHoenrenbHO 
CBe>Kero TE b TeneHne 3-4 Mn. rionynann 4 Mn 
HeoHnii\eHHOi^ xpoMOcoMHOfl AHK. 

riepeBapMBaHne 4)epMeHTOM xpoMocoMHofi AHK 
ocyinecTBnann cneAywmnM o6pa30M: 

a) 2 n n Sac I + 3 |j n peaKU,noHHoro 6y<pepa 
(10x) + 15 n xpoMOcoMHoii AHK + 10 jxn TE 

b) 2 jj. n Bam HI + 2 H ji Sal I + 3 ^ n 
peaKU,noHHoro 6y0epa (10x) + 15 ^ n 
xpoMOCoMHon AHK + 10 yi n TE. 

CMecb nHKy6npoBann npn 37 °C b TeseHne 
1 m, a saTeM noABeprann 3neKTpc4>ope3y Ha 
rene arapo3bi npn pasHocTn noTeHunanoB 60 B 
b TeneHne 3 h. Tn6pnAn3aunK) CayTepHa 
xpoMocoMHon AHK ocymecTBnann c 
ncnonb30BaHneM 30HAa, onncaHHoro b (2). 
06Hapy>KnBann ct)parMeHTbi b npnMepHO 4,6 ko 
m 4,7 ko, mto roBopnT o cnnbHotf 
rn6pnAnsaunn. 15 yx n xpoMocoMHofi AHK 
nepesapnBann npn noMomvt Sac I Bam HI n Sal I 
n noABeprann sneKTpoqbopesy Ha rene a'rapoabi, 
KaK 3to 6bino onwcaHO Bbiiue. AHK-(4)parMeHTbi b 
4,6 ko n 4,7 ko cpe3ann c ren* n nepeHoennn 
b Tpn o6"beMa 8M NaCI04. PacTBop HaHocnnn 
KannRMn Ha c|)nnbTpOBanbHy»o 6yMary 
GF/C/BaTMaH/ (AnaMeTp 6 mm). Ha 
cJwnbTpoBanbHyio 6yMary Ao6aBn«nn Aecm"b 
Kanenb (« 100 n) TE, coAepwamero 6M 
NaCIO 4 , n A©cflTb Kanenb (« 100 yi n) 95% 
3TaHona. 3aTeM 6yMary cyiunnn BOSAyxoM n 
noMeu^ann b 0,5 Mn npo6npKy 3nneHA0pc})a. B 
npo6npKy Ao6aBnann 40 yi n TE n Bee sto 
nHKy6npoBann npn 37 °C b TeneHne 30 MnH. 
3aTeM npo6npKy u,eHTpn4)yrnpoBann. ITonyMann 
npnMepHO 40 yi n BepxHero cnon, KOTopbin 
coAep>Kan AHK-qbparMeHTbi b 4,6 ko n 4,7 ko, 
coAep>KaiiJ,ne reH HnTpnnrnApaTa3bi 

xpoMocoMHon AHK. 

4. BcTaBKa xpoMocoMHoro AHK-(f>parMeHTa b 
BeKTop. 

a) AHK-4?parMeHTa 4,6 ko 
2 fl n Sac I, 3 yi n peaKL^noHHoro 6ycpepa 
(10x) n 10 Mn TE Ao6aBnann b 10 yi b AHK 
pVC18. CMecb nHKy6npOBann npn TeMnepaType 
37°C b TeneHne 1 h. 2 yi n 0.25M 3ATK 
Ao6aBn«nn b CMecb, hto6w npeKpaTnTb 
peaKi^nJO. 3aTeM b CMecb AoSaBnnnn 7 yi n TM 
Tpnc-HCI (pH 9) n 3 yi n 6A<t> (6aKTepnanbHon 
Qj,enoMHon 4)oc0aTa3bO- CMecb nHKyonposann 
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npH 65°C b TeMeHMe 1 m. 3aTeM b CMecb 
Ao6aBnwiM TE, HTo6bi AOBecTM o6ihmm o6"beM 
AO 100 p. n. CMecb sKCTparnpOBann 3x paBHbiM 

KOJ1MM9CTBOM C^HOJia. B SKCTpaKT AooaBnanM 

paBHoe KoriMMecTBo npocToro scfwpa. Hmxchmm 
cjiom yAa/iRHM n b-hmhchmA cjiom AOoaBnnnM 
10 )x n 3M ai^eTaT Haipvifl m 250 ^ n.sTaHona. 
Cwecb MHKy6npoBann npn -80 °C a reMeHVie 30 
muh, noABepra/in ueHTpMqbyrMpoBaHwo. CyujmiM 
m cHOBa cycneHAMposann b TE. 

nonyMeHHbie TaKMM o6pa30M 5 ^ n flHK P 
C18 n 40 n Ji flHK-qbpsrMeHTa b 4,6 ko, 
onucaHHoro b (3), cMeiUMBanM. B CMecb 
Ao6aB/ifinn 6 6ycJ>epa nMraijMM, 6 p n ATO 
(6 Mr/Mn) n 3 jj. n flHK T4-nnra3bi. CMecb 
nHicy6npoBarM npM 4°C b TeneHMe hohh (12 m), 
mto6w nonyMMTb peKOM6nHaHTHyto nna3MMAy. 
coAep>Kau\yK) flHK-cJjparMeHT b 4,6 ko b CafiTe 
Sal I h PVC18. 

b) flHK-cfcparMem- b 4,7 ko 

pVC18 nepeBapMBanM npn noMotuM Bam HI 
n Sal I. flHK-cfrparMeHT b 4,7 ko BCTaBJiflnn b 
cafiT Bam HI - Sal I b pVC18 tomho TaK >Ke, 
KaK 3to onucaHo b (4a). nonyMann 
peKOM6MHaHTHyto n/ia3MMAy. coAepwamyio 
flHK-qbpanvieHT b 4,7 ko b cafrre Bam HI - Sal I. 

5. TpaHCc£opMaqi4fl n npocenBaHne 

TpaHC4>OpMaHTOB. 

E. coli JM105 (AMepu^3M) npuBMBariM Ha 10 
mji cpeAbi 2 xYTn MHKy6np0Bann npw 37 °C b 
TeneHne 12 m. nocne MHKy6npoBaHMfl 
nonyneHHyK) b pe3ynbT3Te KynbTypy AOOSBrianM 
b CBe>Kyio cpeAy 2 x YT flo KOHU,eHTp3i4MM 1%, 
CMecb MHKy6npoBann npM 37 °C b TeneHne 1 h. 
KynbTypy noABeprann L^eHTpMcfDyrMposaHMio m ; 
Ta6neTKy cycneHAnpoBann b 5 mji xonoAHoro 50 
mM CaCl2. CycneH3HK) noMemsnM b 
TeiwnepaTypy 0°C Ha 40 mmh, a 3aTeM 
noABeprann L^eHTpuc^yrnpoBaHUJO. B Ta6neTKy b 
oTAe/ibHoft npodupKe AooaBnanM 0,25 mji 
xonoAHoro 50 mM CaCI 2 m 60 ^ n Ka>KflOM" M3 
peKOM6nHaHTHbix nna3MMA, nonyneHHbix b 
(4a, b). Cwiecb MHKyOMDOBanM npM 0°C b 
TeneHne 40 mmh, noABepranM TepMUHecKoMy 
yAapy ao 42°C b TeneHne 2 muh, noMetnanw b 
TeMnepaTypy 0°C 5 mmh m Ao63BnanM b 10 mji 
cpeAbi 2 x YT. CMecb MHKy6MpoBa/iM npM 37 °C 

B TeMeHMe 90 MMH npM BCTpHXMBaHMM, 3aTeM 

ijeHTpMcf)yrMpoBanM. Ta6neTKy cycneH3MpoBanM 
b 1 M/i cpeAbi 2 x YT m 10 n n cycneH3MM 
hbhocmjim Ha arapo3Hy»o nnacTMHKy 2 x YT, 
coAepwamyio 50 n r/Mn siwnMijMnnMHs. 
n/iacTMHKy MHKy6MpOBa/iM npM 37 °C. KonorMio 
BbipaiAMBa/iM Ha nnacTMHKe, 3aTeM noABepranM 
ceneKi^MM MeTOAOM rM 6 p mam 3a l\mm KonoHMM. 
KonoHMK) nepeHOCMHM Ha HMTpou,enniono3Hbie 
c^MJibTp m nepeBapMBanM. flHK c}3MKCMpoBanM Ha 

Cf)MnbTpe M rM6pMAM3MpOBa/lM C 30HAOM, 

onMcaHHbiM b [2]. OMHbTp noABepranM 
aBTopaAMorpac()MM m oi6MpariM 

peKOM6MHaHTHyK) KonoHMK). KpoMe Toro, 
npMcyTCTBMe reHa HMTpMnrMApaiasbi b 

TpaHCC(X3pMaHTe nOATBep)KAa/1M B COOTBeTCTBMM 

c npoi4eAypo* rvi6pMAM3ai4MM CayrepHa. 

6) H30fl«l4Mfl M OMMCTKa peKOM6MHaHTHOPi 

nna3MMAbi m KOHCTpyKUMH KapTbi pecT p m kl\m m 
BCTaB/ieHHbix flHK-cj)parMeHTOB. 

TpaHcc{x5pMaHT Bbipau^MBariM b 100 mji 
cpeAW 2 x YT, coAe p>Ka me m 50 ^ t/mji 
aMnMUMJinMHa npM 37 °C b TeneHMe hohm (12 
h). BaKTepManbHbie kjictkm co6MpaJiM m b KneTKM 
Ao6aBnnnM TNE. KneTKM coOMpaJiM CHOBa 
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L\eHTpMCj3yrMpOBaHMeM M B KJieTKM AOOaBJIHJlM 8 
MJI TE M 10 Mr JlM30L^MMa. CMeCb MHKy6MDOBaJlM 

npM 0°C b TeneHMe 5 mmh. B CMecb Ao6aBJiRnM 4 
mji 0,25 M SflTK, 2 mji 10% ACH (npM 
KOMHaTHOM TeMnepaType) m 5 m/i 5M NaCI. 
CMecb MHKy6MpoBanM npM 0-4 °C b TeneHMe 3 m 
m noABepranM ynbTpaL^eHTpMc^yrvipoBaHMK). B 
BepxHMM cnoM AoOaBnnriM 1/2 o6i>eMa 30- flEH 
6000. CMecb MHKy6MpoBann npM 0-4 °C B 
TeneHMe " homm (12 m) m CHOBa 
L\eHTpMc|)yrMpoBanM. TNE AoSaBJiRnM b 
Ta6jieTKy, mtoSw AOBecTM ao o6"beMa 7,5 mji. B 
cycneH3Mip Ao6a Brian m CSCI. CycneH3Mio 
i^eHTpMc^yrMpoBajiM, MTo6bi yAariMTb npoTeMHbi. 
flajiee, b BepxHMM cjiom AODaBnarm 300-500 
Mr/MJl 6pOMMA3 otmamb M CMeCb nepeHOCMJiM B 
npo6MpKy Ann ueHrpMcfcyrMpoBaHMH, npo6MpKy 
3anaMBaiiM HarpeBaHMeM m noABepranM 
ynbTpai4eHTpMct)yrMpo- saHMio. flHK yAaJiRJiM, 
Mcnoribsyn nepMCTanbTMMecKM« Hacoc B flHK, 

HTOObl yAaJIMTb 6pOMMA 3TMAM^, A06aBJlBJ1M 

HecKonbKo 6oribUje ( neM paBHoe KonMMecTBO 
M3onponMJioBoro cnMpia, Hacwu^eHHoro boao«. 
flpooy flHK noABepranM AnanM3y oTHocMTejibHO 
TE, mto npMBOAMJio k o6pa30B3HMio npMMepHp 3 
mji peKOM6MHaHTHOM flHK. nonyneHHyK) TaKMM 
o6pa30M peKOM6MHaHTHy»o nna3MMAy. 
coAepKaiAyio flHK-4>parMeHT b 4,6 ko, 
nepeBapMBanM KaK pPCN1 (PeKOM6MHaHTHyK) 
nna3MMAy, coAe p)Ka wy to flHK-4)parMeHT b 4,5 
ko, nepeBapMBanM KaK pPCN3). 

3tm flHK nna3MMA nepeBapMBanM npM 
noMom,M Eco Rl, Bam HI, Pst I, Sac I m Cal I. 
KapTbi pecTpMKu.MM kohct py m po Ban M M OHM 
npMBeAenbi Ha cfcMr.6. 

7) AHanM3 flHK-nocneAOBaTenbHOCTM. 

Pacnono>xeHMe rena HMTpMnrMApaTa3bi b 
flHK-0parMeHTax pPCNI m pPCN3 onpeAenanM 

npM nOMOlAM KapTbi peCTpMKL^MM M 

Mcnonb30B3HMeM npoueAypbi TMAPonMsauMM 
CayTepna. OcHOBbiBancb Ha 3tmx pe3ynbTaTax, 
aHanM3MpoBanM flHK-c£parMeHT Bam HI - Hinc II 
npM noMoiMM npoueAypw CaHrepa (CaHrep, <$>., 
Science, t.214, c. 1205-1210, (1981)), 
Mcnonb3yiOT Beiaop (para M13. flHK-t|)parMeHT b 
2456 ko M3 Pseudomonas chlororaphis B23 
npMBeAen Ha <$>Mr.4. 
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Bcfl HyKneoTMAHaw 
nonyneHHafi M3 
nocneAOBaTenbHocTM, 
6bina o6Hapy>KeHa b 



nocneAOBaTenbHOCTb, 

aMMHOKMCnOTHOM 

onpeAeneHHOM b [1], 
nocneAOBaTenbHocTM b 
COOTBeTCTBMM c onMcaHMeM, npMBeAeHHbiM 
Bbiuje. AHanM3 . nocne AOBaTenbHOCTM TaiOKe 
o6Hapy>KMBanM, hto stot flHK-c$)parMeHT 
coAep>Kan nocneAOBaTenbHOCTb, 
KOAMpyioiiJ 1 y»o a* up -cyG6noKM. 

8) BcTaBKa flHK-<£parMeHTa Bam HI - Hinc 
Mb Beiaop aKcnpeccMM m TpaHcctJopMai^MM. 

OparMeHT Sph I - Bam HI b 2,2 ko b pPCNI 
m cfcparMem- Nam HI - Sal I b 4,7 ko b pPCN3 
pacLMennnnM, o6a c|)parMeHTa noABepranM 
nMrai^MM (o>Mr.3). OpanvieHT nocne nMrai^MM 
BCTaBnnnM b cafiT Sph I - Sal I Beiaopa 
SKcnpeccMM pVC19 m nonyneHHyio KOHCTpyKi^Mio 
o6o3H3ManM naK pPCN4. 

E. coli JM105 TpaHectMDpMMpoBanM npM 
noMOiUM pPCN4 tom ho TaK «e, KaK sto AenanM b 
(5), m TpaHccfjopMaHT ooo3HaHanM nepe3 
JM105/pPCN4 (FERM BP-2779). 

9) npoAyunpoBaHMe HMTpMnrMApaTa3bi, 
ncnonb3yn TpaHcqbopMaHT, m npeBpaiAeHMe 
HMTpMnoB b aMMAbi. Mcnonbsyn 
HMTpMnrMApaTa3y : 

JM105/pPCN4 npMBMBanM b 10 Mn cpeAW 2 
x YT, coAepwaujeM 50 \\ r/Mn aMnMijMnnMHa, m 



co 

CO 
00 



MHKy6npoBann npu 26.5°C b TeneHMe homw (12 
m). 100 ^ n nonyMGHHOM b pe3ynbTaie xynbTypbi 
Ao6aBJiflnn b 10 mji cpeAW 2 x YT (50 r/M/i 
aMRMmmriMHa, 50 Mr/xi FeS6 4 .7H 2 0, 10 Mr/n 
MgS0 4 .7H20, 1 Mr/n nupponoxuHonnHXOHOHa). 
3Ty CMecb MHKy6npoBann npn 26,5°C b 
TeneHne 5 B CMecb AoSaBnanw IPTG ao 
Cj)HHanbHOfi KOHi^eHTpaunn I mm. CMecb 
nHKy6npoBann npn 26,5°C b TeneHMe 10 muh. 
nocne c5opa KneTOK ktibtkm cycneHAHpOBarm b 
. 5 mji 1/20 M cfcoccJjaTHoro 6ycpepa (pH 7.7). B 
0,1 mji cycneH3HH Ao6aBnnnn 10 y. n pacTBopa 
cy6cTpaTa (1M aKpunoHHTpuna). CMecb 
nHKy6npoBann npa 20°C b TeneHMe 20 muh. B 
KanecTBe KOHTponbHoro ncnbrraHHB 
ncno/ib30Bann CMecb, nonyneHHyK) npvi noMomw 
aHanornMHOM npoi^eAypbi, hto 6bina onncaHa 
Bbiiue, ho M3 E.coli JM105. PeaKi^noHHyjo CMecb 
McnbiTbJBann Ha npvicyTCTBMe aKpwnaMHAa 
(npoAyKTa cfcepMeHTHotf pea»oinn) h. 
aKpnnoHMTpi4na , wcnonb3yn >KXBfl. AKpunaMHA, 
ho He aKpmiOHHTpwv o6Hapy>KMBann b 
peaKquoHHoCi CMecb JM105 pPCN4, b to BpeMfl, 
K3K aKpujiOHMTpwi, a He aicpunaMMA 
o6Hapy>KMBanM b peaKquoHHoii CMecu JM105. 

ct>opMyna M3o6peTeHna: 

<t>PArMEHT HYIUlEHHOBOi/l KUCJlOTbl, 

KOflUpyioujHi/i nonnnEnTHA, 

OBJIA/V^HDIMHI?! AKTMBHOCTbK) 
HHTPHJirHflPATA3bl, PEKOMBMHAHTHAfl 
nJlA3MHflHAfl flHK pPCL 4, KOflU PY \0 

noxinnEnTHfl, OBJiAflAKDLUkii/i 

AKTHBHOCTbK) HHTPHJirHflPATA3bl, 
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35 



WTAMM EAKTEPUfi ESCHERICHIA COLI - 
nPOflYUEHT nOJlunERTHflA, 
OEnAflAtOLLJErO AKTHBHOCTbK) 
HHTPHnrHAPATA3bl, CHOCOB nOJlYMEHHfl 
HHTPMJirVIAPATA3bl . 

1. OparMeHT HyicneHHOBofi KUcnoTbi, 
KOAHpyioinwtf nonnneriTMA, o6naAaiomviCi 
aKTMBHOCTbio HWTpnnrwApaTa3bi, nonyMeHHbifi 
nyTeM KnoHnpoBaHUfl reHa HHTpnnrnApaTa3bi, 
npOMCXOA^LUero H3 Pseudomonas 
chlororaphis-B23, co cneAyiOLLtew HyKfieoTMAHOM 
nocneAOBaTe/ibHocTbto, npuBeAeHHOM b 
onwcaHMM M3o6peTeHnfl. 

2., PeKOM6MHaHTHa« nna3MHAHaa flHK 
pPCL4, KOAnpyKSu^afl nonnnenTHA, 
o6naAaiomnfi aKTMBHOCTbK) HMTpnnrnApaTa3bi, 
pa3MepoM 9.574 T.n.o.. coAepwamafl Sph1 - 
Sal1-4>parMeHT HyK/ienHOBott KvtcnoTbi. 
KOAHpyiomwtf nonnnenTMA, o6naAaK)LL\wfi 

CBOMCTBaMM H MTp VLT) TH A P3T3 3 bl H3 PseildomonaS 

chlororaphis-B23 pa3MepoM 6.9 T.n.o., Sail - 
Sph1-4>parMeHTa flHK Betaopa pUC19, 
pa3MepoM 2.674, T.n.o., yHwcanbHbie caftTbi 
pecTpnKL\nn: ABa catfTa Sail , no oAHOMy cafiry 
Sph1, Bam H1. Sad, Bgl1, Hindi, 
reHeTunecKHe MapKepbi Amp r - reH 
ycTOMMMBOCTM k aMnvmnnnwHy. 

3. LLlTaMM 6aKTepnvi Escherichia coli FERM 
BP-2779 - npoAyi^eHT nonnnenrMAa, 
o6naAaiomero aKTMBHocTbio HUTpunrnApaTa3bi. 

4. Cnoco6 nony-ieHMH HUTpnnrnApaTa3bi, 
3aKnioHaK)i4MKcn b tom, hto icynbTMBupyioT 
LLlTaMM oajcrepntf Escherichia coli FERM 
BP-2779 m H3BneKaK)T HHTpnnrviApaTa3y U3 
KyribTypanbHoK cpeAbi. 
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(54) OPArMEHT HYKHEHHOBOI4 KUCJlOTbl. KOflMPYIOUj.klPi nOJIMnEnTMfl, OBJlAflAIOlMUCl AKTHBHOCTblO 
HHTPHJirMflPOTA3bl, PEKOMEHHAHTHAfl nHA3MHflHAf! f\HK PPCL 4, KOflHPYlOmAfl ROJlUnEnTHfl, 
OBJlAAAfOlMMfl AKTUBHOCTblO HUTPUJirUAPATA3bl. LLITAMM BAKTEPMfi ESCHERICHIA COLI - 
nPOflYUEHT nOJlUnEnTHflA, OE/lAAAIOlMErO AKTUBHOCTblO HHTPMnrVlflPATA3bl , cnocoB 
nOJlYMEHUFI HHTPMnn4flPATA3bl 
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(57) PecpepaT 

H3o6peTeHMe othocmtch k €>MOTexHonon/iM m 
reHeTMMecKOM MHJKeHepnn, b nacTHOCTM k 
nonyMeHMHD c^epwieHTOB KneTMaToro 
MeTa6onM3Ma. CymHOCTb i/i3o6peTeHHH coctoht 
b tom, mto M3 Pseudomonas chlororaphis B23 
nonyMen 4>parMeHT AHK, KOTopbifl KOAwpyeT 
noxiMnenTMA. o6naflaK)iAMM aKTMBHOCTbfo 



HMTpnnrMApaTa3bi m cnocooHbifi rMApa tm po Ba t b 
HMTpunbi b aMMAbi. nonyMeHa peKOM6MHaHTHaa 
flHK, coAepmaiAaR stot reH, m TpaHCtfcopMaHT, 
o6pa30BaHHbiM nyTeM TpaHccJjopMaijMM LUTaMMa 

E. COli 3TOM peKOM6MHaHTHOiH flHK. 

H3o6peTeHMe, KpoMe Toro, BKJitoMaeT cnoco6 
nonyMeHMR HmpMjirwApaTa3bi, wcnonbsyn 
TpaHccfcopMamr. 4 c:n. cfc-nbi, 10 mh. 
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SphI . . . 

GCATCCTTTCCACATCTCGAACGTGATCGCCACGGACCCTGGTG 

cctac'cagatgttgg'acggcaacgg'atacggcatgaacgccgaag 

.10 0 . . i 

gtttgtacgatccggaactgatggcacactttgcttctcgacgca 
ttcagcaccccgacgctctgtccga'aaccgtcaaactggtggccc 

.2 0 0 

tgaccggccaccacggcatcaccaccctgggcggcgcgagctacg 

. 2 $ 0 

gcaaagcccggaacctcgtaccgcttgcccgcgccgcctacgaca 
ctgccttgagacaattcgac'gtcctggtga'tgccaacgct'gccct 
acgtc'gcatccgaattgccggcgaaggacgtagat'cgtgcaacct 
tcatcaccaa'ggctctcgggatgatcgcca'acacggcaccattcg 
acgtgaccggacatccgtccctgtc'cgttccggccggcctggtga 

.15 0 . . . . • . 

acggggttcccgtcggaatgatgatcaccggcagacacttcgacg 

.500 M i n d SI 

atgcgacagtccttcgtgtcggacgcgcattcgaaaagcttcgcg 
gccgctttccgacgcccgccgaacgcgcct'ccaactctgcaccac 

AACTCAGCCCCGCCTAGTGCTG ACGCACTGTCAGACAACAAATTC 

caccgattcacacatgatcagcccacataa'gaaaaggtga'accag 
atgtcagtaacgatcgaccacacaacggagaacgc'cgcaccggcc 

Me iSerVa I Thr \ I eAspH i sThrThrG I uAsnA 1 a A t aProA I a 
S u b ii n i I a . .750 . 

caggcggcggtctccgaccgggcgtgggcactgttccgcgcactc 

GlnAlaAlaVa!SerAspArgAlaTrpA1aLeuPheArgAlaLeu 

cpue.2 
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Kpnl .boo 
GACGGTAACGCATTGCTACCCGACGGTTACGTCGAGGGATGGAAC 
AspGlyLysGlyLeuValProAspGlyTyrValGluGlyTrpLys 

aagacctccgaggaggactt'cagtccaaggcgcggagcggaattc 

LysThrSerGluGluAspPheSerProAigArgGlyAlaGluLcu 

P Villi 

GTAGCGCGCGCATGGACCGACCCCGAGTTCCGGCAGCTGCTTCTC 
ValAlaArgAlaTrpThrAspProGluPheAigGlnLeuLeuLeu 
. o o o Kpn I 

ACCGACGGTACCGCCGCAGTTGCCCAGTACGGATACCTGGGCCCC 
Th rAspG I yTh r A 1 a A I a V a 1 A I aG 1 nTy r.G 1 yTy r LeuG 1 yPro 

.050 

CAGGCGGCCTACATCGTGGCAGTCGAAGACACCCCGACACTCAAG 
GlnAlaAIaTyrlleValAlaValGluAspThrProThrLcuLys 

AACGTGATCGTGTGCTCGCTGTGTTCATGCACCGCGTGGCCCATC 
AsnVa 1 1 1 eVa 1 CysSerLeuCysSerCy sThrA I aTrpP ro I 1 e 

ctcgg'tctgccacccacctggtaca'agagcttcga'ataccgtgcg 

LeuG 1 yLeuProProThrTrpTyrLysSerPhcG luTyrArgAla 

cgcgtggtccgcgaaccacggaaggttctc'tccgagatgggaacc 

Arg ValValArgGluProArgLysValLeuSerGlu MetG 1 yTh r 

gagat'cgcgtcggacatcgagattc'gcgtctacga'caccaccgcc 

GluMeAlaSerAspI leGluI leArgValTyrAspThrTlirAla 

gaaactcgctacatggtcct'cccgcagcgt'cccgccggca'ccgaa 

G I uThrArgTy rMe tVa I LeuProG InArgProAlaG lyThrG 1 u 

PS t I . . liii 

GGCTGGAGCCAGGAACAACTGCAGGAAATCGTCACCAAGGACTGC 
G lyTrpSerG InG 1 uG 1 nLeuG 1 nG.l ul 1 eVa IThrLysAspCys 

ctgatcgggg'ttgcaatccc'gcaggttcccaccgtctgat'caccc 

Leu I I eG 1 yVa I A 1 a 1 I eProG ! nVa 1 ProThrVa 1TRM 

cgaca'agaacgaagc'acacc-atggatggagtacac'gatcttgcc 

MetAspGlyValllisAspLeuAla 
S u b u n i t 0 

tpUZ.3 



g'gagtacaagg'cttcggcaaa'gtcccgcata'ccgtcaacgc'cgac 

GlyValGlnGlyPheGlyLysValProHisThrValAsnAlaAsp 

ATCGGCCCCACCTTTCACGCCGAATGGGAACACCTGGCCTACAGC 
11 eG I yProThrPheil isAlaG I uTrpGl u II i sLeuProTy rSer 
.i46o Sail 
CTGATGTTCGCCGGTGTCGCCGAACTCGGGGCCTTCAGCGTCGAC 
LeuMetPheAlaGlyValAlaGluLeuGlyAlaPlieSeiValAsp 

gaagtgcgatacgtcg'tcgagcggatggagccgggc'cactacatg 

G 1 u.Va 1 ArgTy rVa 1 Va 1G luArgMetGluProGlyHisTyrMet 

. 1 5 5 0 . - 

ATGACCCCGTACTACGAGAGGTACGTCATCGGTGTCGCGACATTG 
MetThrProTyrTyrG luArgTy rVa 1 1 leGlyVa 1 AlaThrLeu 

.16 0 0 

ATGGTCGAAAAGGGAATCCTGACGCAGGACGAACTCGAAAGCCTT 
MetValGluLysGlylleLeuThrGlnAspGluLeuGluSerLeu 

.10 5 0 

GCGGGGGGACCGTTCCCACTGTCACGGCCCAGCGAATCCGAAGGG 
AlaGlyGlyProPheProLeuSerArgProSerGl uSerG luG 1 y 

.17 0 0 

CGGCCGGCACCCGTCGAGACGACCACCTTCGAAGTCGGGCAGCGA 
ArgProAlaProValGluThrThrThrPheGluValGlyGlnArg 

.115 0 

GTACGCGTACGCGACGAGTACGTTCCGGGGCATATTCGAATGCCT 
Va I ArsVa 1 ArsAspGIuTr rVa 1 ProG lyll is I I cArgMetPro 

GCATACTGCCGTGGACGAGTGGGAACCATCTCTCATCGAACTACC 
A laTy rCysArgG lyArgVa 1 G 1 yThrl 1 eSerlli sArgThrThr 

GAGAAGTGGCCGTTTCCCGACGCAATCGGCCACGGGCGCAACGAC 
GluLysTrpProPbeProAspAlalleGlyHisGlyArgAsnAsp 

gccggcgaagaaccga'cgtaccacgt'gaagttcgcc'gccgaggaa 

AlaGlyGluGluProThrTyrlli sVa ILysPheA 1 a A laG luG 1 u 

t'tgttcggtag'cgacaccgac'ggtggaagcg'tcgttgtcgacctc 

LeuPheGlySerAspThrAspGlyGlySerValValValAspLeu 



ttcgag'ggttacctcg'agcctgcggc'ctgatcttccagcattcca 

PheG luG lyTyrLeuG I u P roA 1 a A 1 aTRM 

g'gcggcggtcacgcgatcaca'gcggttcgtg'cgaccgccgcctga 

. 2 0 S 0 

tcaccacgattcactcattcggaaggacactggaaatcatggtcg 

Sail 

AC cpue.5 



Sac J SphI 
J 



Sail BamHI 



SacI 



ppcNi W///;//////J///>/////////////\ 



pPCN3 



^£1 Hindi Sail 



l M 
III 



pPCNA ^^^^^^^^^^^^^^ 



1 Kb 



(puz.6 



a p 



GGATCCCGTCGGCCTTCTGCGGTACCTACGGCATCAAGCCCACCCACGCCCTGGTGCCCT 
ACACCGGCGTCATGGCGAnGAAGCCACGATCGATCATGTCGGCCCCATCACCGGTAACG 
TGCGCGACAACGCGCTGATGCTGCAGGCAATGGCCGGTGCAGACGGACTCGACCCGCGCC 
AGGCGGCGCCTCAGGTCGATGACTATTGCAGTTACCTGGAAAAAGGCGTGAGCGGACTCA 
GAATCGGGGTGTTGCAAGAGGGATTCGCGCTTGCTAACCAGGACCCTCGCGTGGCGGACA 
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AAGTGCGCGACGCCATCGCCCGACTCGAGGCGTTGGGCGCTCATGTCGAGCCGGTCT.CCA 
TTCCCGAGCACAACCTGGCAGGGTTGTTGTGGCACCCCATCGGTTGCGAAGGCTTGACCA 
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TGCAGATGATGCATGGCAACGGCGCAGGCTTTAACTGGAAAGGACTTTACGATGTCGGCC 
TGCTGGACAAACAAGCCAGCTGGCGCGACGACGCAGACCAATTATCCGCGTCGCTCAAGC 
TCTGCATGTTCGTCGGCCAATACGCCCTGTCGCGCTACAACGGACGCTACTACGCCAAGG 
CCCAGAACCTTGCACGCTTTGCCCGGCAGGGATACGACAAAGCGCTGCAAACCTATGACC 
TGCTGGTGATGCCGACCACGCCCATCACGGCCCAACCCCACCCGCCAGCGAACTGCTCGA 
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TCACGGACTACGTGGCTCGCGCG^ 

7 9 0 800 810 820 830 840 

CCGGGCATCCGGCCATGTCGATTCCGTGTGGCCTGCTGGACGGCCTGCCCGtCGGGCTGA. 

TGCTGGTCGCAAAACACTACGCCGAGGGCACGATTTACCAAGCGG 

CCTCGGTGGACTGGCGCACGCTCTGAGCCTTTTACAGGCGCCGCCCCC^ 

TAAGAAAGACCGGCAAGTTGCAATGACm 
ATGAGTACATCTATTTCCACGACTGCGACACCTTCGACA^ 

MetSerThrSerl leSerThrThrAlaThr'ProSerThrProGlyGiuArgAIaTrpAla 
Subun it a 

TTGTTTCAAGTGCTCAAGAGCA^ 

LeuPheGlnValLeuLysSerLysGluLeuI leProGluGlyTyrValGluGlnLeuThr \ 

CAATTGATGGCCCATGACTGGAGCCCGGAGAACGGCGCK q 
GlnLeuMetAlaHisAspTrpSerProGluAsnGlyAlaArgValValAIaLysAlaTrp 

1 2 1 0 1220 1230 1240 1250 1 2 6 0 

GTCGATCCGCAGTTCCGGGCGCTGCTGCTCAAGGACGGAACAGCCGCTTGCGCGCAGTTC 
ValAspProGlnPheArgAlaLeuLeuLeuLysAspGlyThrAlaAlaCysAlaGlnPhe . 

GGCTACACCGGCCCACAAGGCGAAT^ co 
GlyTyrThrGlyProGlnGlyGluTyrl 1 eVa 1 A 1 aLeuG 1 uAspThrProG 1 yVa I Lys 

AACGTCATCGTCTGCAGCCTGTGCTCaGCACCAACTGGCC cm 
AsnVall 1 eVa ICy sSe rLeuCysSerCysThr AsnTrpProVa 1 LeuG 1 yLeuProPro 0 

GAGTGGTACAAGGGCTTTGAGTTTCGTGCGCGCCTGGT^ r> 
GluTrpTyrLysGlyPheGluPheArgAlaArgLeuValArgGluGlyArgThrValLeu 
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CGCGAGCTGGGGACGGACTTC CCGAGCCACACGGTCATC^ 

ArgGluLeuGlyThrGluLeuProSerAspThrVal I 1 eLysVa lTrpAspThrSerAla 
GAAAGCCGTTACCTGGTGTTGCCGCAAAGGCCTGAAGG^ 

GluSerArgTyrLeuVaiLeuProGlnArgProGluGlySerGluIIisMetSerGluGlu 
CAGCTTCAACAGCTGGTGACCAAAGACGTGC 

GlnLeuGlnGlnLeuValThrLysAspValLeul leGlyValAlaLeuPf oArgValGly 
TGAGAAAAAACAACTCATCATCGTTCAACTTGCGGAGm^ 

MetAspGlyPheHis 
Subunit/3 

GATCTCGGCGGTTTCCAAGGCT^ 

AspLeuG lyGlyPheGlnGlyPheGlyLysValProHisThrl ieAsnSerLeuSerTy r 
AAACAGGTTTTCAAGCAGGACTGGGAACM 

LysGlnValPheLysGlnAspTrpGluHisLeuAlaTyrSerLeuMetPheValGlyVa 1 

1810 1920 1830 1840 18S0 1880 

GACCAATTGAAAAAGTTCAGCGTGGACGAAGTGCGTCATGCCGTCGAACGCCTGGACGTT 
AspG I nLeuLysLysPheSerVal AspGluVa lArgHisAlaValGluArgLeuAspVa 1 

cgccagcItgtcggcacccagtactacgaacgctacatc^ 

ArgGlnHisValGlyThrGlnTyrTyrGluArgTyr 1 lei leAlaThrAlaThrLeuLeu 

1030 1040 1050 1980 19 7 0 1080 

GTGGAAACGGGCGTTATCACCCAGGCGGAGCTCGATCAGGCATTGGGTTCCCACTTCAAG 
Va 1G1 uTHrGlyVa 1 1 leThrGlnAlaGluLeuAspGlnAlaLeuGlySerHisPheLys 

CTGCCGAACCCCGCCCATGCGACAGGTCGCCCG 

LeuAlaAsnProAlallisAlaThrGlyArgProAlal leThrGlyArgProProPheGlu 

2050 2060 2070 2080 2090 2100 

GTCGGCCATCGGGTTGTCCTTCGACACGAATATGTCCCCGGCCATATCCGCATGCCGGCC 
ValG 1 yAspArgVal Va IValArgAspGluTyrValAlaGlyllisI leArgMetProAla 

TACGTGCGCGGTAAGGAAGGCGTGGTCCTGCACCGCACCTCAGAGCAGTGGCCCTTCCCC 
TyrVa I ArgG I yLysG 1 uG 1 yVa 1 Va 1 Leuli isArgThrSerG 1 uG I nTrpProPhePro 

(put 9 

GACGCCATTGGCCACGGCGACTT&AGCGCAGCCCATCAGCCTACCTACCACGTCGAGTTT 
AspAlalleGlyHisGlyAspLeuSerAlaAlaHisGlnProThrTyrHisValGluPhe 

CGCGTGAAAGATCTATGGGGTGACGCGGCAGATGACGGTTACGTCGTGGTCGATCTTTTC 
ArgValLysAspLeuTrpGlyAspAlaAlaAspAspGlyTyrValValValAspLeuPhe 

GAAAGCTACTTGGATAAGGCCCCCGGTGCCCAAGCGCTGAACGCATGATTGAAGGCGCCC 
GluSerTyrLeuAspLysAlaProGlyAlaGlnAlaValAsnAla 

AGGCGGGCCGACTGCCGGTGACGGTCCTTTCCGGCTTCCTCGGCGCCGGCAAAACCACCC 
TGCTCAACGCTATCCTGCGAAATCGCCAAGGACTGCGGGTCGCGGTCATCGTCAAC 

fpUB.10 
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